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MATHS 255 Regular Tutorial 6 June 1, 2005

1. (Final Exam 2004FS) Let f be a function from R to itself defined by

f(x) =


x2 if x ≤ 0,

x3 if 0 < x ≤ 1,

x + 2 if 1 < x.

(a) Prove from the first principles that f(x) is continuous at 0.

(b) Prove from the first principles that f(x) is not continuous at 1.

2. Let f(x) be a continous function from R to itself. Proof from the first principles that g(x) := f(3x2)
is continous at x = 0.

3. (Final Exam 2004SS)

(a) Use first principles to show that if f, g : R → R are continous, then f ◦ g is continous.

(b) Use first principles to show that f : R → R defined by

f(x) =

{
x3 if x ≥ −1,

3x if x < −1

is continuous at 1, but not at −1.
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